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Abstract: The purpose of this study was to investigate the current practices and methods
for improvement of beekeeping on Unguja Island in Zanzibar. Beekeeping has been
occurring for many years in Unguja but has retained traditional techniques with little
improvement. Improvement can occur in the form of introduction of modern equipment,
formation of beekeeping organizations, advancing and diversifying products, and gaining
governmental support. Beekeeping is worthy of expansion because of its potential to
increase rural income in a sustainable way as well as support conservation of forest areas.
The study found that there has so far been little improvement of income due to modern
equipment or group formation, but that the presence of both is on the increase. It also
was found that large umbrella groups such as the Zanzibar Beekeeping Association as yet
have been able to provide information and training only, though there is potential for an
increased role. Small scale innovation and production of necessary equipment and
processed goods along with possible conservation grant funding are seen as the best
methods for improving beekeeping in Unguja.
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Introduction: This study focuses on the methods of keeping bees in Unguja Island,
Zanzibar, with attempts made to give suggestions as to the improvement of beekeeping so
as to increase the income of rural Zanzibaris and aid forest conservation. Beekeeping,
which has been practiced on Zanzibar for centuries (Raymond, 1998), has nonetheless
remained fairly small scale and only recently have efforts been made to increase its role
on the islands. Research supported by CARE international and the following creation of
ZABA (ZAnzibar Beekeeping Association) are the most recent attempts to create a good
environment for the increase in beekeeping. This study focuses on the effect that ZABA
has had in Unguja, and what additional practices might be most helpful here.
Honey Bees are classified in the Apis genus of insects, closely related to orchid
bees and bumble bees. In Africa, the species A. mellifera is native, and all kept bees are
in this species. The sub-species most common in East Africa is A. m. scutellata, which is
noted for being highly aggressive, and A. m. monticola, which is found only in high
altitudes. They are descended from predatory wasps which found it more profitable to
collect nectar rather than hunt for other insects.(Winston, 1991) Honey Bees have since
developed a highly structured social organization in which thousands of individuals live
together in a hive and each individual fills a different role. The main roles are female
worker, constituting the main body of bees, the male drones used for mating, and the
queen who lays all of the eggs. This colonial division of labor allows bees to collect and
store large amounts of food in the form of honey (Roberts). One issue facing honey bees
is a place to locate their hives. Sites in the open are poor choices because of various
threats including honey predators and hive/larvae damage due to temperature changes
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that the bees cannot control well due to their exposed condition. This means that bees
look for enclosed areas in which to nest, and since these are sometimes difficult to find,
the job of the beekeeper is simplified to providing these enclosures and waiting for bees
to come. (Adjare, 1990) Bees honey collecting ability makes them very useful to humans
who tend hives which, if handled correctly, can provide a constant supply of honey for
food or for sale.
Beekeeping is the tending of captured bees for the collection of honey.
Beekeepers can use a variety of devices to do this, but the devices must allow for the
building of comb and for opening by keepers to collect honey. As mentioned earlier, it is
beneficial if the device used is enclosed as it is easier for bees to control their colony and
they can therefore collect more honey. Beekeeping differs from honey hunting in two
major ways. Firstly, the hive is in a known location, so time is not expended looking for
colonies. Secondly, if done correctly the entire colony is not destroyed during harvesting
and the bees can come back and start producing honey in the same location. Additionally,
there is the potential for hive manipulation such as moving comb around in the hive, as
well as the ability to check the ripeness of the honey before collection. The ability to
monitor and modify inside hives comes with improved “modern” methods of beekeeping,
and is largely absent from traditional methods. (Adjare, 1990)
Traditional hives in Zanzibar are made from logs cut into section around a meter
long, cut in half lengthwise, hallowed out, and placed in forests. A study in 2001 found
that 96.4% of beekeepers in Unguja used only log hives for beekeeping. This study also
stated that the mean height of hive siting was 4.1m, meaning that keepers generally had
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to climb to harvest their honey. (Mpuya, 2001) In a traditional log hive, bees build their
comb hanging from the roof of the hive. The hive is only opened once per harvesting
cycle, and this is when the actual harvesting is done. In Zanzibar as of 2001, 99% of
keepers burned coconut husks to produce smoke which makes the bees calmer, and 100%
did not were protective clothes. When collecting, a husk is burned and the log is opened,
where upon comb with honey is cut out and taken for processing. Honey is processed by
using cloth or coconut cloth, and is put in used drink bottles (Mpuya, 2001).
Several of these steps, while effective, can lead to the collection of poor honey.
Because they are not able to stop once harvesting is begun, unripe honey is likely to be
collected along with ripe honey, leading to unacceptably high water content. Honey is
ready when it is capped, and before that it has not had enough time to evaporate and the
amount of water is still high. This combined with several other factors such as working
off of the ground, lack of protective clothing, and some keepers collecting at night lead to
poor choices being made as to the suitability of honey to be collected. Also the amount
of smoke produced by husks can be excessive, giving a bad flavor to the honey. Lastly
the filtering process often allows foreign material to enter the honey, decreasing its
quality (Berry, 1992). The traditional methods of beekeeping therefore have much room
for improvement, which can come in many forms.
There are several reasons for wanting to improve beekeeping in an area, the main
ones being to increase the income of rural inhabitants and also to promote conservation of
forest areas. Beekeeping is what can be called a Primary production form of alternative
income generation. This type of production is small scale and already in place, and only
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in need for expansion. The benefits of this type of small scale activity is many fold: job
creation is less expensive than large commercial enterprises, it is more efficient with
capital, activities require mainly labor, which is most abundant resource, can use family
savings for investment, benefits local community including producers tools, and needs
less infrastructure present. In addition, these practices help to reduce the rate of
movement from farm to city, which reduces nation costs of urbanization. Beekeepers are
also potential forest watchdogs as they spend so much time in the forest keeping bees.
Bees also aid in conservation by promoting the pollination of many plants. (Berry, 1992)
There are many ways to increase the benefits of beekeeping for keepers in rural
locales. These range from modern hive technology, forming organizations, increasing
market/ marketing strategies, and legal protection and aide. (Berry, 2001) Each method
has its own positives and negatives, but they each share many things in common. Each
requires increased communication networks to connect and inform rural keepers. All
require some measure of innovation to deal with problems in the best way possible.
Additionally, each is closely related to the others, so that improvement in one is greatly
facilitated by others, and expanding one helps the others.
One of the chief methods employed to improve rural beekeeping is the
introduction of modern equipment. This includes modern style hives, protective clothing,
smoking equipment, and various other gear. Modern hives generally come in two forms;
top-bar and Langstroth (see Appendix 3). Top-bar hives consist of rectangular
(Tanzanian) or trapezoidal (Kenyan) boxes with a line of boards along the top, off of
which bees build individual combs. This form of hive is an improvement because since
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the boards are not affixed along the top, they can be taken out and each comb can be
examined individually. This aids in dealing with any problems that might arise in the
hive, and also in being able to select only those combs which have capped honey when
harvesting. The unripe honey and comb containing larvae are left, and so less energy is
used by bees to rebuild as much comb. Langstroth hives are even more complex, with
each comb being affixed on four sides by a frame. This allows frames to be placed in a
special device called an extractor, whereby honey is removed while leaving comb intact.
This means that no time must be spent rebuilding comb and honey production is
increased dramatically. (Adjare, 1990)
The main disadvantage of each of these improvements is cost and training. The
hives themselves require boards and some carpentry skill, especially with the frame
construction in Langstroth hives. Also, each requires more frequent tending than
traditional hives and therefore essentially necessitates the use of protective clothing,
which is another major expense. Other costs include extractors for Langstroth hives,
honey presses to produce truly clean honey, smokers which are easier to control than
burning husks and so less likely to burn bees or taint honey, and bottling equipment to
ensure a good seal which doesn’t allow water in and increase moisture levels. In addition,
some training must occur on the proper maintenance of modern hives in terms of properly
handling the comb sections and dealing with problems that may arise.
One key improvement that can increase the income of beekeepers is the expansion
of the market for their goods. On the most basic level this includes promoting the
products that they already have to wider groups of people. For honey this means
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promoting honey for traditional medicine purposes, as well as a healthier substitute for
refined sugar. Beyond this, there are many other products that can be collected during
beekeeping which can be sold given a market. The chief one of these is wax. Wax can
be sold unprocessed, or can be modified into any number of products from creams and
cosmetic products to candles. In addition, beekeepers can collect pollen, propalis, and
royal jelly, all products for which there is some demand. Pollen and propalis are both
used as medicinal substances, and collection is easily done with modern hives. Royal
jelly collection is much more complicated, but has a very high demand in the
international market. By expanding the number of products, especially those that require
only labor addition and not capital, rural people can increase their income without having
to increase their number of hives (Berry, 1992).
One other major effort that beekeepers can do is to form groups on the village
scale or on larger scales to produce and sell products. The advantages of groups is that
they are able to look for marketing opportunities together, purchase beekeeping and
product processing equipment such as comb presses together, and are able to coordinate
on other efforts such as looking for grants and appealing for other out side support such
as teachers to come for workshops. They are also a great way to disseminate information,
and have potential as loan organizations to help new keepers start up. These groups work
well and are appearing as working form in many places, especially in beekeeping
development in Africa (Nel, 2001).
The last major source of improvement to beekeepers is the government. Besides
being a potential source for funding, the government is able to enact legislation that
promotes the work of beekeepers. The mainland government has adopted the National
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Beekeeping Policy, which recognizes the benefits that beekeeping provides to increasing
the income of rural inhabitants and also in protecting the environment. They recommend
allowing for beekeeping in forest and game preserves, setting up beekeeping reserves,
initiating beekeeping into agro-forestry, and conservation directed at helping stinging and
stingless bees. They also recommend supporting beekeeper education programs as well
as other extension services (Policy, 1998). Zanzibar does not have similar legislation, but
such legislation would likely help local beekeepers greatly.
An extensive report was written on the state of Zanzibar beekeeping in 2001
funded by CARE international. The methods of traditional beekeeping are described in
depth here, and are followed by recommendations for the future. These include
increasing the number of modern hives that can be produced cheaply and locally,
increasing women’s role, doing study tours, forming small and large marketing groups,
initiating small scale funding, and training of keepers in proper honey handling (Mpuya).
Following the report, CARE International brought together members from nine
different villages in southern Unguja to discuss the formation of an umbrella group. With
workers from the Department of Commercial Crops, Fruits, and Forestry (DCCFF), these
members formed a committee and were registered in 2002 as a NGO called ZABA.
ZABA’s mission statement is to develop modern beekeeping and forest conservation in
the Zanzibar islands, to help rural communities to obtain and use equipment, to spread
knowledge, develop markets, and protect rights of beekeepers. The overall goal is to
improve income due to beekeeping and distribute resources of CARE. These resources
include 30 modern hives give to the original member villages, 10 modern hives given to
ZABA, a set of protective clothing given to each village for use in emergency situations,
and a honey press for demonstration purposes. ZABA currently has members all over
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Unguja and a few on Pemba. Members pay 1000 Tsh to join and 500 Tsh every month as
dues. Collectively the members own approximately 3000 hives, 100 of which are
modern (ZABA director).
This study is intended to determine the state of beekeeping now in Unguja,
especially in comparison to the results found in 2001 by the CARE researchers. The
study will focus on the use of modern keeping techniques, whether they have increased or
not in the last seven years, and whether they are helping to improve the income of local
beekeepers. The study will also try to determine what other factors might be increasing
the income of beekeepers and see if these are areas that beekeepers can focus on for
improvement. The study will also investigate what effect the presence of ZABA has had
on the population of beekeepers in Unguja, and if there are areas that should be focused
on more heavily or perhaps deemphasized. A hands on experiment will also be done to
determine the feasibility of producing a different market product, candles, based on a
similar effort which showed success in Malawi (Lowore).
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Methods: The major source of information for this study was from interviews conducted
with beekeepers in and around Kitogani. Kitogani is the location of ZABA, and the
majority of active members live near this location. Following interviews around
Kitogani, several series of interviews were conducted in locations farther from Kitogani
to determine how far the effects of the organization could be felt. Interviewees were
found through the aid of the village Sheha (Paje), other beekeepers (Bwejuu, Pete) and
through contacts of the project advisor. Interviews were conducted in Swahili, with
occasional help in translating from the project advisor. Interviewees were asked a set list
of questions, with improvised follow up questions where applicable.
To obtain of correct information, many questions were designed to obtain simple
facts and amounts to determine what were the levels of production and market for honey.
To determine approximate income, keepers were asked the number of hives they used,
liters collected from a single hive, times collected yearly, and price per liter. These
figures were multiplied together to give total income from honey sales. Keepers were
also asked about equipment used, with following questions if they used modern
technology as to how they got it, costs, etc. Basic questions to determine the beekeeping
knowledge of the keeper were asked as well, such as when they knew honey was ready to
harvest or which trees bees collected from. Interviewees were also asked about ZABA,
and ways it did or could help. For a complete list of questions see Appendix A. Several
interviews were conducted with non beekeepers including the head of ZABA who was
interviewed about the history and the organization of the group, and several store owners
were also interviewed to determine the market for local honey and other bee products.

13

In addition to interviews, a workshop was conducted to determine the economics
and other factors involved in the production of alternative bee products. It was chosen to
produce candles as all of the necessary materials were close at hand and the process could
be easily reproduced. The methods used are also simple and require no special
equipment (Pioneer Thinking website).Materials were collected from local sources to
determine actual cost of production to beekeepers. They included a tall and skinny pot
(2Kg tin can) used for the dipping of the candles, a large pot to boil the water, and
smaller pot to melt wax, a filter (window screen and gauze/cloth on top), and cotton
string. Water is put in the large pot and heated to under boiling, as boiling temperatures
are too hot to be safe. Wax is flammable, which is good for candles but requires care
when handling. Hot water is used to heat wax using a double boiler system so as to avoid
placing the pot with wax over direct flame, for safety reasons. Wax is broken into small
pieces and melted in the small pot. When it is all liquid, some is poured into the dipping
pot through the filter until the level of wax is at level in dipping pot to produce desired
length of candle. The candle can only be as long as the height of the wax in the pot.
Strings are cut at around 2.5 times the length of the candles and dipped once so that the
ends are waxed and the middle not. The middle will become the wick and the two ends
will become two candles. After which they are let to sit for some time (5-10 min) to
allow the wax to fully dry into the string. String must be braided cotton to burn properly
as a wick.
Candle dipping commences with dipping each set of candles in a rotation so that
enough time is allowed between dippings for wax to dry (30 sec.) Candles must initially
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be straightened with the fingers, and can later be rolled between the hands or on a flat
surface to remove irregularities. Remaining wax in melting pot should be added when
ever the level drops too low in the dipping pot, always remembering to filter it. When
candles are of desired thickness, the end is cut flat and candles are allowed to dry
overnight while hanging, at which point the wicks are cut and final minor modifications
can be performed with hands or a knife (Diagram of process in Appendix 4). An initial
test was run to determine the energy and time demands of the process, and a later class
session was used to determine the ease that keepers learned to make the candles as well
as their reactions to this kind of production.

Study Area: The study area included small villages predominantly in the southern and
central sectors of Unguja Island in Zanzibar. Zanzibar is a set of islands in the Western
Indian Ocean just south of 5o Longitude and around 30 km from mainland Africa. It is
part of the United Republic of Tanzania. Unguja is the southern of the two major islands
and holds the majority of the population of the islands. Interviews were conducted in
seven villages with beekeepers living in eleven different villages (see Map 1). As stated
earlier, nine of these villages were in the south/central area and two were in the north.
The study was conducted in several villages to see differences between practices and
accessibility to the services offered by ZABA centered in Kitogani village.
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Map 1: Unguja Island. Interviewees cam from villages in circles.
(note, scale is inaccurate)
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Results: In total 29 beekeepers were interviewed by the reasearcher, 22 in one-on-one
interviews and seven in group settings. In addition the list of questions was posed to six
more keepers by the project advisor. The means of the quantitative responses are listed
below in Table 1 (Raw data in Appendix 2).
Table 1: Means of Quantitative data from Beekeeper Interviews. Sample size 35
Age

Years
Experience

Number of
hives owned

47

8.7

65.5

Liters
collected
from avg.
hive
4.9

Price per
Calculated
liter of honey income (Tsh)
(Tsh)
7340

8261144

The basic statistics were analyzed for correlations to determine the effect
experience had on quantity and quality of honey with correlation values closer to 1 or -1
show high correlation and those close to 0 showing no correlation. First experience
related to price per liter of honey is shown in figure 1, followed by experience to liters
collected per hive in Figure 2 and experience related to overall income in figure 3.
experience vs. price of honey
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Figure 1: Correlation of years experience to price per liter of honey when sold.
Correlation value of -0.22 show almost no correlation. Sample size is 35 people.
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Experience vs. Amount of honey collected
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Figure 2: Correlation of years of experience to liters of honey collected from each hive.
Correlation value of 0.31 indicates almost no correlation. Sample size is 35 people.
Experience vs. Potential Income
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Figure 3: Correlation between years experience and calculated income per year.
Correlation value of 0.60 indicates some correlation, though not a strong one. Sample
size is 35 people.

18

Most beekeepers interviewed preformed practices from which only a few keepers
deviated. These practices included using only coconut husks for smoking (97%), use of
no special protective clothing (91%), and twice yearly harvesting (80%). Honey is
harvested twice a year from Oct.-Nov. and Feb.-May, though a very knowledgeable
keeper in Bwejuu mentioned that bees in mangroves produce honey year round. Other
practices were common to the majority, but had significant minority groups. The
majority of keepers filter honey only with wire mesh like that used for window screens
(60%), but many used white cloth (23%), a few also used the cloth-like material from the
base of palm leaves (17%), and one used a special fine mesh strainer. Many were
solitary beekeepers (43%), but some get help from spouse or children (11%) and many
are part of beekeeping groups in their village where they tend their own and group’s
hives or only the group’s hives (46%). All interviewees asked used traditional hives, but
a significant number are now also using modern hives (40%). Also, many respondents
collect wax, though most simply use it to bait hives to attract bees with its scent.
The best measure to see how these different methods are affecting the quality and
marketing of honey is by the price received. Below are comparisons of price received
between different practices. Figure 4 shows the comparison based on filtering method,
and Figure 5 relates to association in which the keeper operates.
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Prices obtained using different filtering methods
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Figure 4: The price per liter sold by beekeepers using different honey filtering
equipment. Wire mesh was significantly higher than cloth or coconut cloth. Strainer was
highest of all, but this is inconclusive as there was only one responder using the strainer.
Error bars represent one standard deviation. Sample size was 35 people.
Prices obtained with different associations
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Figure 5: Prices obtained by beekeepers working alone or in associations. No
difference is seen between any of the groups. Error bars represent one standard deviation.
Sample size was 35 people.
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The effect of the other modern practices such as the use of smokers and protective
clothing is hard to measure because there were not a significant number of data points for
each of these (1 for smoker, 3 for clothes). It is also hard to quantitatively measure value
of modern hives as all keepers also kept many log hives and data such as price per liter
was not differentiated between honey from new and old hives. The few people who had
modern hives and saw differences in collection amounts indicated that they received
more honey from them except one, with increases between 1.5 to 3 times more.
Local industry promoting modern equipment were investigated. Of the three
keepers using protective clothing, one had fashioned a set of cloths for himself from
materials found around his home. The two that had bought clothes were using the same
set of clothing, and it had cost around 40,000 Tsh for the whole suit. For the constructed
set of clothes the cost was minimal as it was made of found material. The head net
consisted of thick wires forming a cage around the head, around which was wrapped
window mesh, and at the base a cuff of jean material protected the neck. The head
protection was tucked into the neck of a long sleeved shirt. Rubber boots were also worn.
The only exposed area was the hand, for which gloves would be needed. A local hive
maker was also present in Muungoni. He had received plans from a book donated by a
Finnish organization in 1994. The cost of his hives is still very high despite being locally
made, with top bar hives costing 60,000 Tsh and Langstroth 100,000 Tsh. So far mostly
beekeeping groups have bought from him.
It is not clear whether practicing modern techniques is currently aiding
beekeepers in getting higher prices for their honey. This is because some of those who
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are using the modern hives do not appear to have been trained well and are still very new
to beekeeping in general. As noted, modern hives require a greater time investment to
receive the benefits of greater production and cleaner honey. It is perhaps indicative then
to look at the two highest earners and see if they are doing anything unique. The only
keepers earning 9000 Tsh per liter or more were one keeper in Muungoni practicing
many modern techniques and a group in Fujoni which had registered as an NGO. The
man in Muungoni was also the carpenter making hives, and along with keeping two
modern hives he was the only keeper using a smoker and a fine mesh strainer to filter
honey. The group in Fujoni was the only village group interviewed which had gained
NGO status, and was actively developing its mangrove beekeeping/conservation project
along with chicken and crab keeping (crabs also in mangroves).
Several groups interviewed had managed to receive grants from an organization
called TAZEF through the MACEMP program. These grants are meant to help protect
mangroves by supporting alternative industries in adjacent villages. Muungoni received
on of these grants, and the money has been allotted for the improvement of beekeeping in
addition to several other ventures such as chicken keeping, goat keeping, and other
enterprises. They plan to use the money to create a center much like the one ZABA is
planning, with classes, business correspondents, honey processing facilities, and
equipment to make clothes and box hives.
All keepers interviewed indicated that they sold their honey close to home, either
from their home itself (the majority) or at a market close by. All said that they sold to
villagers around them, and the majority also sold to buyers from town. Distance from
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town may then be a factor in the price obtained. Below the average price related to
distance from Stone Town is shown in Table 2.
Village
Avg. Price/liter Distance from Town (Km)
Cheju*
8500
16
Fujoni
10,000
18
Pete
7000
30
Kitogani
7833
34
Kilombero
5333
35
Muungoni
6333
37
Muyuni
7500
43
Paje
6833
44
Bwejuu
6437
47
Jambiani
8500
50
Mtende*
6500
54
Table 2: Distance of each village from town related to average price gained at
each location. Correlation value -0.51. Sample size 35 people.
*only one representative of the village.
18 of the 35 people interviewed were members of ZABA, and most others knew
of it except for the villagers in Kilombero. Responses varied as to the effect of the
organization, but most agreed that the main benefit that they receive from ZABA is
information from classes, which have helped them know when to collect, honey
processing techniques, how to deal with insects, and with marketing. The main desire
they have of ZABA is to help in obtaining modern equipment and knowledge of
beekeeping, followed closely by helping set up a special market for honey. Other
interesting and plausible suggestions include honey processing, relay of information as to
which beekeepers have honey available for sale for buyers, and helping with larger scale
issues such as monitoring to prevent forest fires.
To determine beekeeping knowledge keepers were asked when honey was ready
to be harvested. While there were many responses, some that are perhaps helpful, only a
few tested (tasted, felt) honey to see if it was sufficiently dehydrated and only one
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mentioned looking for caps over honey, which is a sure readiness (Adjare, 1990). In
another question to determine knowledge as well as bee benefits from pollination,
keepers were asked what were the major trees used by the bees. Results were compiled
and the number of repeats for particular trees were tallied. The top trees which were
mentioned more than three times are shown below (Table3).

Tree
Number
of times
mentioned

Mikoko
Mwembe Mtongo
Mnazi
Mnusi Mkonge Mchugwa
(Mangrove) (Mango)
(Coconut)
(Orange)
14

10

10

8

7

5

4

Table 3: Trees used by bees with the highest numbers of mentions by keepers.
Sample size 35 people.

Beekeepers were questioned to determine the biggest issues that they faced.
Responses were varied but there were some common themes. The biggest problem by
far which keepers mentioned was the destruction of the forests, which decreases the
number of tree that bees can collect nectar from, as well as possible damaging hives in
the process of cutting. Nearly half of those asked said this was one of the biggest
problems. A large number had problems with insects attacking hives and eating honey or
causing bees to leave. Many also complained of a lack of modern tools/technology.
Lack of a market and problems with thieves were also commonly noted as large problems.
A few keepers saw lack of protective legislation as a major problem, as well as lack of
communication and lack of protective clothing.

The costs in terms of money and time needed to produce candles were determined:
The dipping pot was obtained for free and pots used were those found in almost any
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household, so no extra expense was needed for equipment. The main expenses include
the string and the fire fuel. The string was 4000 Tsh for a ball, which was an unknown
length but would likely make hundreds of candles. The fire is kept low so as not to boil
the water, and a total of approximately ten sticks were used over the whole several hour
production time. One kilogram of wax would make approximately 10 good sized candles,
though diameter and length change the amount of wax used. The beekeepers who
participated showed interest in the process and learned fairly quickly. They expressed a
hesitance to start producing candles without a buyer or market, as much work is required
and wax can be sold on its own with much less effort.

Workers in one traditional medicine and two upscale tourist gift shops were
interviewed. Only the traditional medicine shop sold honey, chiefly from the mainland
and from Pemba. Some honey from Unguja was carried, but it was brought to the owner
in town to be sold. He had problems with local honey with sugar addition, and had
devised several tests to determine good and bad honey. Pemba honey was reported to be
the best because of the presence of clove nectar, as well as mangrove honey for its
medicinal properties. He doesn’t sell pollen and did not know of it, so the local market is
likely low. He expressed interest in selling candles, though they would need to be bigger
than those produced in the workshop. The tourist shops were less enthusiastic about
selling candles as they reported having trouble selling them in the past due to the
availability of cheaper candles in grocery stores.
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Discussion: The first thing that is apparent from this study is that the price of honey is
going up. In 2001 the price ranged from 2000-4000 Tsh per liter (Mpuya, 2001), and
today the average I counted was over 7000 Tsh per liter. With price approximately
doubling in seven years it must be outpacing inflation, and it is definitely a good thing for
beekeepers. There is still a range, though in price with some still as low as 1500 Tsh per
liter and some as high as 10,000 Tsh per liter. We must ask ourselves what is making the
difference in price.
With little difference in methods of beekeeping, the variations in price and overall
income must be explainable by other factors. There is no clear correlation between
experience and price or the amount collected per hive. Experience is correlated with
higher calculated income, but this is chiefly explained by the greater number of hives
owned by those who have been keeping bees longer. It appears, then, that experience is
not an explanatory variable in terms of quality of honey or effectiveness of keeping.
Higher quality honey should be marked by higher price, and greater effectiveness is
characterized by more honey collected per hive.
A few notes should be made about the calculated income for beekeepers. While
this was not a question asked of all keepers, several indicated that the number of hives
owned was not the same as the number containing bees and producing honey. Of the five
keepers who gave numbers of occupied and empty hives, the average wound up being
around 60% full. For this reason, the income should be at least 4/10 less. Also, there was
no evidence of bookkeeping, so numbers may be exaggerated to some degree. Lastly, the
average output per hive calculated in the 2001 CARE study was 0.2L per hive, and while
it appears that it is higher now, it seems very strange that it rose so much in only a few
years. Despite the possible inaccuracies of the calculated income, there were a good
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number of keepers who appeared to be making a living or at least substantially
supplementing their income with beekeeping.
Of the other factors analyzed for possible effect on price, the method of filtering
seemed the most important. Those keepers using wire mesh filters only, on average,
received almost 2000 Tsh more than those using other methods (besides strainer). Also,
the standard error bars just barely overlapped, indicating that there is a fairly distinct
difference. This is a good sign as the use of wire mesh was also the most commonly
filter used. Nonetheless, accuracy of reporting is still an issue here as there was little
bookkeeping evident, and price was not a fixed value for most interviewees.
Membership in an association did not appear to have an affect on price. There did appear
to be a correlation between distance to town and price received, which would go up if the
difficulty of reaching Kilombero was factored in (There is no easy route by paved road).
Nonetheless, the correlation is not very strong, and beekeepers in the farthest villages of
Jambiani and Mtende are still getting a good price.
It is apparent that ownership of modern hives is increasing in Unguja. In 2001
CARE reported 96.4% of keepers using only log hives (Mpuya, 2001). I found around
40% of respondents using modern hives to a lesser or greater extent, including those both
near and far from Kitogani. The carpenter who makes modern hives says that he has
made approximately 150 top-bar hives since he started, and has sold them all over
Unguja. At this point it appears that only groups can pool enough money to buy these
hives, which is negative for individual keepers but shows one of the advantages of
beekeeper group membership. As yet there is not a clear sign that modern hives are
increasing the production of all of those using them. Several keepers mentioned getting
much more honey from top-bar hives, but many said they got the same amount or even
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lower amounts. Most using modern hives had only been doing so for a short amount of
time, and it is expected that as the colony builds and lasts instead of leaving after every
collection, the benefits will appear.
There is no discernable increase in value due to any of the other modern
techniques such as use of protective clothing, smoker, or strainer. It should be mentioned,
though, that increasing the profits of beekeepers isn’t the only form of improvement.
Improving their well-being and desire to keep bees is also important. In this respect
smokers and especially protective clothing can be very helpful. All but one interviewee
expressed a desire for protective clothing, but said that it was too expensive to obtain. As
part of the CARE project one set of clothes were distributed to each of nine villages
around Kitogani. It is unclear where these are now, as those who indicated use in this
study either bought their suits or made them themselves. Those that were bought were
quite expensive, beyond the means of individual keepers. The constructed set of clothes
is much more affordable, being made from local scrap materials. If designs for this kind
of suit were available and keepers were shown how to construct the head protection, the
only real expenses would be in purchasing rubber boots and gloves. This would make
protection much more available and help lower the fear of bee stings. It would also
enable keepers to do more intensive care for modern hives.
While there is no proof that these modern methods are helping in Zanzibar, the
example of the beekeeper in Muungoni who is currently using so much modern
technology is heartening. From one or a combination of his methods he is able to obtain
the highest price for any of the individual beekeepers. He was also able to harvest three
times more honey from his modern hives than from his traditional hives. He thought the
reasons why owners of modern hives don’t get increased honey output was because they
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don’t inspect their hives but treat them like log hives, only opening them for collection.
He also noted that bees in modern hives desert their hives less. He said that it is easier to
collect good comb honey from top-bar hives, which can be sold still in the comb for a
higher price. He also thought that the benefits of top-bar hives could possibly be gained
much more cheaply with an improvised hive. This would have bars along the top, but
would use a found container such as a barrel cut in half, and so would not require the
construction of a wooden box out of boards, as boards are very expensive in the area.
The other highest earners were a working group in Northern Unguja in the village
of Fujoni. While the price may be due to the close proximity of Stone Town, it is also
quite likely that it is due to the cohesive nature of the group. By selling together, the
group is able to charge a higher price because there is less competition. They are also
able to divide labor so that one person can do marketing for the whole group. This group
kept bees only in mangroves, and so they could potentially find medicinal markets where
they could sell for a better price. In addition, it was groups like this one and the group in
Muungoni that obtained grants from MACEMP for mangrove preservation, where
individuals would not have been able to secure such funding. While these grants are
currently only given to mangrove protection, it is conceivable that they could be given to
beekeepers for conservation in other forest areas in the future, if there is a group structure
in place to receive the money.
Cooperative beekeeping is becoming more common as well. CARE reported only
10.7% of beekeepers in Unguja operating in groups (Mpuya, 2001). Of those keepers
that were interviewed in this study, around 46% were members of village beekeeping
organizations. Additionally, 54% were members of the larger umbrella group ZABA.
The number of keepers using modern hives was much greater among keepers in village
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groups, because as was mentioned the price of modern hives can be accommodated much
more easily with the pooled funds of a group. Groups are also incorporating more female
beekeepers, as four of the five females interviewed had started in groups (the exception
was taught by her husband). The desire for protective clothes was especially high for
female keepers, and here again groups are helpful in allowing the purchase of this gear.
Women are also likely candidates for the production of protective clothing. The ability
of groups to obtain supplies and grants has been made apparent, and marketing is also
shown to some degree with the Fujoni group. The expansion of all of these areas is a
very possible avenue for improvement.
The role of ZABA itself has so far been rather limited, with focus on monthly
meetings to discuss problems and for older keepers to impart information such as times to
begin collections and other information to younger members. One positive is that it
brings people from all over southern Unguja, as a meeting was attended with members
from eight different villages. This could help in spreading information. Additionally,
many keepers that weren’t members said that they gained information from meetings
from the keepers in their village who did go, using them as messengers. Unfortunately
ZABA has very little funding (approx. 40,000 Tsh per month if all members pay their
dues), and all of this money is currently going to securing the land for the office. Also,
structure changes in the government have made it much more difficult for large groups to
get funding in favor of village groups. ZABA has been helpful in getting villages
funding, such as the MACEMP grants, and in the case of Fujoni also trained the
beekeepers. They have a great number of avenues that they would like to pursue, but
unless funding issues are resolved, problems such as equipment and markets for
beekeepers must be solved by other means.
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The role of government is currently quite limited for beekeepers. There are
currently no laws protecting bee hives or areas where beekeeping is taking place. There
are good reasons for the government to create laws protecting the property rights of
keepers and of promoting beekeeping in forested areas. Beekeeping is a very good way
of promoting conservation. It has been shown in this study that keeping bees can
improve the income of keepers as well as auxiliary producers making things such as
modern box hives. The National Beekeeping Policy of Tanzania notes that “There is a
clear cause and effect between poverty and environmental degradation: environmental
degradation leads to widespread poverty, and poverty is a habitual cause of
environmental degradation.” (Policy, 98) Beekeeping promotes poverty alleviation, but
at the same time promotes protection of the environment. The majority of the beekeepers
interviewed were well aware of the need for trees in order to provide and environment for
bees to collect nectar. The numbers of beekeepers in some villages such as Bwejuu was
fairly substantial, and they are in the forest on a regular basis tending hives. If there was
a connection made between these keepers and enforcement of non-cutting laws, the forest
would potentially be much more protected than it currently is.
The pollinating effect of bees should not be overlooked either. Of the top
responses by interviewees of trees used by bees in the area, most were either important
conservation species (mangroves) or important commercial crops (mangoes, coconuts,
etc.). Bees are in fact one of the most important pollinators for flowering plants in
general. They are one of the few species with specialized pollen baskets on their legs,
allowing them to carry large amounts of pollen between flowers. They are also highly
adapted to find flowers, with developed sight and smell senses as well as social
communication to relay the position of good flowers. (Britannica, 1976) This makes
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them some of the best pollinators in the world, and increasing their numbers through
careful beekeeping is beneficial for the flowering plants in their forest. Conversely, the
national beekeeping policy of Tanzania notes that “decrease and disappearance of
honeybees may be used as indicators of a degrading environment” (Policy, 1998).
Beekeeping in forests causes almost no damage to the flora or fauna, and does
much to make it better. Several beekeepers mentioned their desire for laws to protect
their rights to property of the hives, and also measures that might help deter thieves.
Allowing beekeeping in protected areas is also a possibility as they do no damage and
could act as deterrent forces to illegal tree harvesting within preserves. They are
especially important in areas like mangroves that are difficult to monitor but are visited
often by keepers.

Helping beekeepers with these actions, which would not cost the

government any more money, would be very helpful, and the government of Zanzibar
could consider following its mainland neighbor in forming a national beekeeping policy.
Candle making is a definitely a possibility as a way to increase income through
material processing in Unguja. Most keepers are already collecting wax, but many don’t
sell because there isn’t a market for it. The main pluses for the process are that the price
of materials for production are minimal, almost all being found in the local area or in the
home for close to no money. The only expenses would cancel out over the long run, and
the roll of string used for the workshop was left with keepers so that they will be able to
make many candles before they need to think of getting more string. The time required is
a bit extensive, but with practice production of maybe 20 candles would take little more
than three-four hours. The main issues with candle making are related to market. The
tourist shops asked stated that selling candles was difficult because the candles sold in the
supermarket (presumably all petroleum products) worked just fine and were very
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inexpensive. Because the price of unprocessed wax is fairly good, the price for candles
would necessarily be high and would put them beyond the range of utilitarian
consumption. The market is then limited to luxury products or souvenirs. In the opinion
of the researcher, a market could be achieved by promoting the products as local,
handmade, and supporting conservation. Effort would need to go into researching this
market and promoting it to various types of local shops. Candles would need to be
modified to make them more attractive for market by making them longer, more
uniformly round, and possible with the addition of scent or color.
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Conclusions/Recommendations: This study set out with the intention of
observing what non-traditional techniques were being used by local beekeepers, and
analyzing the benefits that beekeepers were receiving from using these techniques. The
beekeeping sector was unfortunately less developed than assumed, due mainly to issues
of money, or rather the lack of it. The study morphed into a search for any keepers who
were achieving greater collection or prices and seeing what it was they were doing, as
well as looking for innovative ways locals were confronting problems. Such outstanding
examples included the adoption of modern techniques by the keeper in Muungoni, the
DIY headnet of the keeper in Bwejuu, and the creation of the NGO in Fujoni. Each of
these examples illustrate individuals or groups who have gone farther than others and
have seen real benefits. By taking care in such important stages of collection as smoking
and filtering, the keeper in Muungoni was able to get the highest price of any individual
keeper. The keeper in Bwejuu was able to construct for himself protection from bees so
that he barely gets stung, and he didn’t have to pay very much money at all. In Fujoni,
keepers were able to band together and form not just a group but an actual registered
NGO that is protecting the environment and commanding the highest price of any of
those interviewed.
Beekeepers around Unguja could do well to follow these examples. Things such
as fine mesh filters are not expensive and should be used, as clean honey is essential to a
good market, and filtering with mesh was shown to get a higher price. Keepers are
already using different supplies such as old barrels to make hives, but they are mostly
modified versions of log hives and haven’t incorporated mobile comb pieces (top bars)
which are very helpful. There are likely unique solutions to problems such as replacing
unsealed honey containers which let in water with sealed bottles (possibly using soda
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bottling facilities, as these must be common given the large trade in sodas). Groups can
band even tighter together to sell as one and reduce competition, while at the same time
raising quality standards. The problem of a special market for honey is an issue, and
perhaps ZABA can fill this role as market liaison. There is an idea from ZABA that
perhaps keepers can bring honey comb to Kitogani, where it can be pressed to insure high
quality and then sold under the ZABA name. Keepers seemed willing to do this, but
needed a high price to make it worth their time. ZABA must also find another source of
funds before project like this will be feasible. Right now ZABA’s role as teaching
organization appears to be working, but this needs to be continued as things such as
looking for caps on honey are still not common knowledge. Government support may be
long in coming, and beekeepers need to help themselves now through improvisation and
working together.
Zanzibar is a special place in terms of beekeeping. There are specialty honeys
such as those collected near cloves and those collect in mangroves. It is already home to
a large tourist industry which forms a large potential pool of customers. The local
demand for honey is largely being filled by mainland and foreign sources because
producers run out of honey during the season and have none between seasons. All of
these things allow for expansion of production. This can be done by adopting methods
that cost little money (improvised top bar/protection/filtering), and expanding networks
of communication (done more easily now with cell phones). In addition, keepers can
branch out I terms of products, including candles or other products. This in one area that
requires the most amount of additional research. A good follow up study would be to
devise an array of bee products that could be produced locally and go to different
business sectors to determine what the potential demand would be, looking at both local
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and foreign markets. With innovations, the potential for Zanzibar beekeepers is huge!
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Appendix 1: Beekeeper Questions
1: What is you name and your age?
Jina lako ni nani, una miaka mingapi
2: How long have you harvested honey?
Lini umeanze kuvuna asali?
3: Have you used your own hives the whole time?
Umetumia mizinga wako wakati wote?
4: Do you us log hives only, or modern hives also?
Unatumia mizinga magogo tu, au mizinga sanduku pia?
5:How many hives do you harvest?
Mizinga mingapi unavuna?
6: Do you work alone or together with others?
Unafanyakazi peke yako au pamoja na watu wengine?
7: Do you use smoke when you harvest, and from what?
Unatumia moshi unapovuna asali, no moshi gain?
8: How many liters of honey do you collect from one hive?
Lita ngapi za asali unapata kwa mzinga moja?
9: Where do you sell your honey?
Asali zako unauza wapi?
10: How many shillings do you get for one liter or one bottle?
Unapata shilingi ngapi kwa lita moja au chupa moja?
11: Do you collect wax?
Unavuna nta?
12: What do you do with the wax, do you sell it?
Unafanya nini na nta, unmuza?
13: How many times do you harvest in one year for each hive?
Mara ngapi unavuna asali kwa mwaka kwa mzinga moja?
14: What do you use to filter your honey?
Unatumia nini kuchuja asali?
15: How do you know when honey is ready to harvest?
Unajuaje kama asali iko tayari kuvuna?
16: What flowers to bees like to use?
Maua gain ambayo nyuki wanapenda kutumia?
17: What do you use to protect yourself from bees?
Unatumia nini kujilinda kwa nyuki?
18: D you want to use protective clothes?
Unataka kutumia nguo za nyuki?
19: Has the price of honey increased or decreased since 2001?
Bei wa asali imeongezeka au pungua baada ya 2001?
20: Do you know ZABA, and have you joined?
Unajua ZABA, umejiunga ZABA?
21: Do you think ZABA has helped you to collect or to sell honey?
Unafikiri ZABA amekusaidia kuvuna au kuuza asali?
22: What do you think ZABA can do to help you more?
Unafikiri ZABA anaweza kufanya nin kukusaidia zaidi?
23: Can you come to Kitogani for classes or to bring honey comb?
Unaweza kuja Kitogani kupata darasa au kuleta asali ya masega?
24: What is the biggest problem with keeping bees?
Matatizo gain ni makubwa kwa kufuga nyuki?
25: Can you help me find other beekeepers?
Unaweza kunisaidia kutafuta mfugaji nyuki mengine?
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Appendix 2: Raw Data
Informant
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
Avgs

village
Paje
Bwejuu
Paje
Paje
Kitogani
Kitogani
Kitogani
Muungoni
Muungoni
Muungoni
Muungoni
Jambiani
Muyuni A
Muyuni A
Muyuni B
Mtende
Muungoni
Jambiani
Muungoni
Cheju
Bwejuu
Bwejuu
Bwejuu
Pete
Pete
Kilombero
Kilombero
Kilombero
Kilombero
Fujoni
Fujoni
Fujoni
Fujoni
Fujoni
Kilombero

age
70
37
40
65
40
65
70
37
48
38
41
33
32
36
45
34
40
42
30
47
44
43
52
45
75
50
40
40
39
54
52
86
50
42
52
47.2571429

Yr
Experiene
40
23
15
40
4
9
3
4
4
0.5
8
13
7
7
9
1
8
7
8
8
5
1.5
38
14
14
1
1
1
1
2
2
2
2
2
1
8.74285714
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num. hives
200
165
300
50
25
100
16
50
18
50
52
33
21
50
8
11
61
19
30
35
25
130
500
10
4
15
28
3
17
50
50
50
50
50
18
65.5428571

Lts/hive
12
13.5
10
7.5
5
15
7
1
2
1
8
3.5
3
6.5
2
1
1.5
2
2
3
2.5
14.5
9
2.5
2.5
7.5
2.5
2
2.5
2.5
2.5
2.5
2.5
4.90909091

Tsh/hive
6000
6000
8500
6000
7000
8000
8500
7000
4000
8000
9000
8500
7000
7750
7750
6500
1500
8500
8500
8500
7750
6000
6000
7000
7000
4000
4000
10000
10000
10000
10000
10000
8000
7340.90909

Informant
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
Avgs

Collection
x per yr
2
3
2
2.5
2
2
2
2
2
2
2
2
2
2
1
2
1
2
1
2
1
2
2
2
2
2
2
1
2
2
2
2
2
2
2
1.9

calc.
income
28800000
40095000
51000000
5625000
1750000
24000000
1904000
700000
288000
800000
7488000
1963500
882000
5037500
124000
143000
137250
646000
510000
1785000
484375
22620000
54000000
350000
140000
560000
24000
2500000
2500000
2500000
2500000
2500000
8261144.53
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